Nerve growth factor-stimulated calcium uptake into PC12 cells: uniqueness of the channel and evidence for phosphorylation.
Nerve growth factor stimulates the uptake of radioactive calcium into PC12 cells. This stimulation is inhibited by low concentrations of dideoxyforskolin or staurosporine, and by high concentrations of nifedipine or cadmium. On the other hand, neither dideoxyforskolin nor staurosporine inhibited the stimulation of calcium uptake caused by BK-8644 or adenosine triphosphate (ATP). Nickel inhibited only the effect of ATP on calcium uptake, and actually stimulated the effects of either BK-8644 or nerve growth factor. Down-regulation of L-calcium channels by BK-8644 blocked the subsequent stimulation of calcium uptake by this agent, but not the stimulation by nerve growth factor. Conversely, pre-treatment of the cells with nerve growth factor inhibited the subsequent stimulation of calcium uptake by nerve growth factor, but not the stimulation by BK-8644. The effects of BK-8644 and nerve growth factor on calcium uptake were additive, as were the effects of nerve growth factor and ATP. Phosphatase 2A inhibited the effect of nerve growth factor on calcium uptake, but did not influence the action of BK-8644. On the other hand, calcineurin inhibited the effect of BK-8644 on calcium uptake, but potentiated the action of nerve growth factor. Calmidazolium or fluphenazine also inhibited the effect of nerve growth factor on calcium uptake, but okadaic acid stimulated it. A comparison of the effects of these inhibitors on the actions of various calcium channel agonists shows that the channels on which the action of nerve growth factor is exerted are different than either the L-type calcium channels or the ATP-activated calcium channels.(ABSTRACT TRUNCATED AT 250 WORDS)